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TWO-WEEK LOAN COpy
This is a Li-brary Circulating
attentlon. This attention comes largely because ICI has a fortunate combination of properties. It is fairly stable with respect to disproportionation;5 it has a thoroughly analyzed 6 excited electronic state, the A state, which is easily accessible with a Rhodamine 6-G dye laser; the spectra of the two isotopes are resolvable, permitting isotope selective photo- I -3 chemistry;· and the A state cannot isoenergetically predissociate to atoms. In order to interpret the photochemistry of ICI*, it is necessary to know the cross sections for quenching of the A state by reactant and diluent molecules. ' . . The laser used to excite fluorescence is a Chromatix CMX-4 flash lamp pumped dye laser. Depending on the age of the dye, the laser energy is between 1.5 and 6 mJ per one If it is desired to reduce 12 fluorescence still further, some Cl 2 may be added, as in Fig. 1 .
All pressures are measured directly with a calibrated
Validyne DP7 manometer with a 0 -5 Torr range. The calibration is accurate to within 2% and fluctuations in the reading contribute ± 1 mTorr to the uncertainty of the' pressure.
Fluorescence bulb pressures of 25 ~Torr are required for the zero pressure lifetime experiment. For these measurements, a small volume is used to measure the pressure of the gas which is then expanded into the evacuated fluorescence cell.
Using this method, absolute pressures are known to within 5% for bulb pressures above 100 ~Torr and to within 50% for bulb pressures under 100 ~Torr. Comparison with pressures determined from peak fluorescence intensity ratibs (as in Ref . 8) shows agreement within the ± 25% uncertainty of the intensity measurement. Data were taken at 293 ± 2 K. lifetimes deduced are shown in Table I .
The lifetimes in Table I I .
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The substantial dependence of lifetime on wavelength which they report is not reproduced here. The increase of lifetime with increasing wavelength shown in Table I is not much larger than the 10% uncertainties in measurement. Since only radiative decay is possible in the absence of collisions, no rapid variations of lifetime with wavelength should be expected.
Fluorescence quenching rate constants for several foreign gases are determined from Stern-Volmer plots, Fig. 3 . In these experiments the ICI pressure is 2 ± 1 mTorr, and the pressure of the quenching gas ranges from zero to whatever pressure gives a fluorescence decay time of approximately 5 -10 ~sec.
At higher pressures, 12* fluorescence masks that of ICl*. The rate constants and effective cross sections are shown in Table   II . Integrated absorption
The radiative lifetime may be calculated from the Einstein B coefficient as determined from the integrated absorption of ICl.
14 If the entire absorption spectrum is integrated, the Einstein B coefficient is given by
where N m represents the number density of molecules in lower IR~i~ I Aaverage (3) where R is the gas constant, N is Avogadro's number, T is the temperature, and P is the sample pressure.
The ' .
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